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WATER & WASTEWATER STUDY
FOR THE
PUBLIC WATER SYSTEM
VILLAGE OF CERESCO, NEBRASKA

1 General
1.1 Introduction

The following report provides an evaluation of the Ceresco public water and sewer system regarding
its existing condition and viability for the future. This report includes an inventory of existing water
and sewer system components and reviews the ability of each major component to serve possible
developments around the Village. Finally, this report provides recommendations for improvements,
opinions of probable construction costs and opinions of the Village’s capacity for development.

1.2 Base Population Growth

Table 1-1: Historical Population Data was sourced from the most recent US Census. For the purpose
of this study a population of 889 people was used for estimating current usage. Growth over the next
20 years was accounted for based on the development additions built within that time. As such, the
growth was calculated individually per development within this study.

Table 1-1: Historical Population Data

Year Population
1960 429
1970 474
1980 836
1990 825
2000 920
2010 889

1.3 Physical Location & Topography

The Village is located on the southern edge of Saunders County along Highway US-77 approximately
11 miles north of Lincoln, NE. Appendix A: Aerial Photograph depicts the Village and the surrounding
area.

The terrain in the area is generally rolling hills with LIDAR collected elevations ranging from
approximately 1180 feet at the south end of the Village near the wastewater treatment plant to about
1260 feet in the northwest corner. As can be seen in Appendix B: Ceresco LiDAR Contour Map the
surface drainage generally flows to the south and there are a few small drainage creeks that run
through the Village.
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1.4 Environmental Considerations
1.4.1 Floodplain

If any structures are developed in an existing floodplain or floodway, they shall meet the “Minimum
Standards for Floodplain Management Programs” as prescribed by the Nebraska Department of
Natural Resources (DNR). Any structures constructed within the existing floodway need to have no
impact on the existing water surface elevation for minimal permitting effort. Impacts to the
floodplain may require cumbersome permitting efforts. A floodplain map of the area can be found
in Appendix C: DNR Floodplain Section Map.

There are multiple proposed development areas that lie partially within the floodplain area. While
it does not have a considerable effect on the water and wastewater service connections — further
studies, beyond the scope of this study, will be required if developments plan to build in the area
to satisfy permitting requirements.

1.4.2 Wetlands

Appendix D: Ceresco Wetlands Map contains a Wetlands map of the area obtained from the US
Fish and Wildlife Service wetland data. While there are no immediately apparent conflicts with the
wetland areas surrounding the Village, it is recommended that further analysis be performed to
comply with permitting prior to development. Such analysis is outside the scope of this study.

1.5 Water Quality

At this time, the groundwater from the Village wells is of generally acceptable quality for domestic use
as it has not contained contaminate levels of any element over the Maximum Contaminate Level (MCL)
established by the EPA for drinking water. The drinking water is currently continuously treated with
chlorine at point of entry as a disinfection measure.
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2 Existing Conditions
2.1 Water Supply

The Village is currently supplied by a well field located northeast of town on County Road C
approximately one-half mile east of US-77. There are 3 wells in operation, Well 4, Well 5, and Well 6.
Well 6, being the larger well with a variable frequency drive (VFD), runs all the time with wells 4 and 5
alternating as necessary. Table 2-1: Existing Well Production shows the reported flow from each well
from 2015 through 2018.

Table 2-1: Existing Well Production

Well Production (Gallons) Capacity
2015 2016 2017 2018! (GPM)

Well 4 4,693,000 5,045,000 5,638,000 5,800,000 181
Well 5 5,485,000 5,409,000 6,859,000 5,600,000 168
Well 6 17,323,000 16,767,000 | 19,135,000 | 17,650,000 396
TOTAL 27,501,000 | 27,221,000 | 31,632,000 | 29,050,000 745

Yearly Average

Gallons per 85 88 97 90
Capita per Day?

12018 Data only available through November 2018. Final number includes an estimate for the month of December.
22003 Data Used ~ Suez unable to perform 2018 pump test on well 5
3 Using 2010 population of 889

Well capacities were obtained from testing completed in 2018 by Suez and in 2003 by Sargent Drilling
(Appendix E: Pump Tests) and production numbers were obtained from Village records (Appendix F:
Well and WWTF Annual Flow Data). Data from 2017 was used to assess current usage below.

Currently, the amount of water pumped by the Village (97 gpcpd) is an expected ‘average’ value of a
community of its size. A value of 80 to 120 gpcpd is typically used as a design. Current design standards
calculate the peak daily usage as 2.5 times the annual daily average and the peak hour flow as 4.0 times
the daily average. See below for calculations

Estimated Daily Average, Annual =97 gpcpd x 889 people = 86,200 gpd = 60 gpm
Estimated Peak Day Flow = 86,200 x 2.5 = 215,500 gpd = 150 gpm
Estimated Peak Hour Flow = 60 gpm x 4.0 = 240 gpm

The Village currently has a combined peak hourly capacity of 745 gpm with all 3 wells in operation. If
the largest of the three were to be out of service, the capacity would be reduced to 349 gpm. This
capacity meets the current peak water needs.

2.2 Water Storage

The Village currently stores their water in a 300,000 gallon elevated storage tank on the east side of
town on the north side of Main Street (County Road A). The tank was installed in 1980 and was last
inspected in 2012. Overall condition was determined to be good. Considering average water use of
87,000 gpd the existing tank will provide about 3.5 days of water storage. The desired storage for a
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system is usually 24 to 48 hours. The current tank has enough storage for the current demand and can
support a notable amount of additional demand in the future. The Village wells and storage tank are
currently operated by Utility Services Group. Fire flow demand was not assessed in this study.

2.3 Water Distribution

See Appendix G: Water System Layout. The water distribution system currently serves 340 residential
and 24 low-use commercial users as shown in the appendix. It is comprised of approximately 41,000
linear feet of water line (excluding transmission from wells to tower) ranging from 2” to 10” in diameter
and made of either PVC or older cast iron. The older cast iron lines are being replaced as necessary
with newer PVC lines. A static hydrant test was conducted on Main Street about 500 feet west of 5
Avenue. Results were a static pressure of 55 psi which exceeds a minimum pressure of 20 psi. Further
analysis should be done to determine the effect to existing users’ pressure within the system prior to
any large developments connecting to the system. The recommended analysis would consist of
hydraulic modeling and is beyond the scope of this study.

2.4 Sanitary Sewer System

As shown in Appendix H: Historical Village Maps sheet 4 of 6, The sanitary sewer collection system
consists of approximately 20,000 feet of 8”, 7,300 feet of 6” and 700 feet of 4” sanitary mains.
According to conversations with village staff, the Village currently jets one-quarter of the sewer system
every three months. The system consists of PVC and VCP mains which are considered to be in good
condition by the Village. The VCP mains are approximately 80 years old and are susceptible to cracks,
breaks, and root intrusion due to their age. The Village operates three lift stations located on the east
side of the Village. The municipal lift station located on EIm Street (approximately 200 feet west of
Highway 77) is of interest for this report as it may serve some of the proposed development areas. It
is designed to handle up to 150 gpm.

Wastewater is currently treated via a wastewater treatment facility (WWTF) south of the Village. The
treatment facility is a mechanical style plant with an overflow lagoon system. The system was designed
with extra capacity to account for the expected growth of the Village. Design loadings include capacity
for a population of 1,150 people with an expected average inflow of 115,000 gpd, and a maximum daily
flow of 287,000 gpd. Current flow and design capacities for the wastewater treatment facility has been
provided by the city and can be found in Appendix F: Well and WWTF Annual Flow Data and Design
Flows.

Table 2-2: WWTF Inflow

Year Total Inflow Average Gallons per
(Gallons) Gallons per Day | Capita per Day

2015 18,035,000 49,400 56

2016 20,561,000 56,300 63

2017 17,783,000 48,700 55

*2018 16,450,000 45,100 51

*2018 Data only available through November 2018. Final number includes an estimate for the month of December.

Table 2-2: WWTF Inflow contains data about the inflow received at the WWTE. Monthly inflow data
received from the Village noted that the highest monthly inflow from 2015-2018 was May of 2016 with
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a flow of 2,368,000 gallons or about an average of 76,400 gpd, which is within the design capacity of
the plant.

Estimated Daily Average, Annual = 48,700 gpd = 34 gpm
Estimated Peak Day Flow =48,700x 2.5 =121,800 gpd
Estimated Peak Hour Flow =34 gpm x 4.0 = 136 gpm

3 Projected Development Impact

The following analysis was completed using limited available data about the intended use of the proposed
developments at the time of this study. What is represented below is a conservative estimate of how the
areas will be developed and their intended use. A map showing property boundaries and sanitary manhole
elevations can be found in Appendix |: Property Elevations and Boundaries. At the time of this study
areas A, B, and C were owned by James F. Hunter; Areas D and E by Mark A, Masek; Area F by Joyce M.
Heyen; Areas G and H by Kevin L. Stark; Area | by Dennis W. Johnson; and Area J by Vera G. Hansen.

3.1 Methods and Considerations

Usage of the developments was unknown at the time of this study. The village has recently developed
new zoning regulations which are expected to be approved in early 2019. A copy of the proposed
zoning map is located in Appendix J: Ceresco Zoning Map It was assumed that use will consist of
residential and light commercial which are considered similar in water and wastewater load
estimations. Assumptions were based on typical density and usage in the area. Design standards of 3.5
residences per acre and 3 people per residence were used to estimate population growth of the
development areas.

Without further information or preliminary plats detailing the use of the development areas it was
difficult to determine the layout and geometry of the required water main and wastewater lines. Prior
to any construction, a more detailed sizing review is recommended as part of a future design project
based on more detailed information for the proposed development to adequately size water and
wastewater mains. Expected growth of water and sewer flows from developments was estimated using
a value of 1,000 gallons/(acre*day). This value was used for estimating both water and wastewater
flows of the developments. Any infrastructure located within the development itself was considered
the responsibility of the developer for the sake of this study. Sample calculations and data are located
in Appendix K: Flow Calculations.

Based on conversations with the Village and the static hydrant test, the Village does not experience
any water pressure issues. Actual impacts to water pressures are complex and require a hydraulic
model to be devised. Predictions are based on elevations for the areas themselves, but these are
rudimentary and make no indication to the effect on the pressure received by other users. Further
analysis prior to construction of large developments is recommended to assess the impact to the
current and future users,

3.2 Proposed Developments
3.2.1 Area A

A preliminary plat has already been developed for this area and is included in Appendix L: Hunter
Addition Plat. Estimations for this area were based on 66 parcels shown on the preliminary plat.
This area is approximately 26 acres and was assumed to be fully developed and occupied. There is
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a drainage creek that runs through the middle of the area which limits the number of parcels that
can be built and impacts the geometry of the water and wastewater mains.

At a total calculated peak daily flow of 184 gpm, the Village water supply would have capacity to
serve the area even with the largest well out of service. A daily average demand of 106,000 gpd was
calculated, which places the storage tank at about 2.8 days capacity.

At 1,087 people and a calculated wastewater flow of 67,700 gpd average & 169,300 maximum, the
WWTF is within the designed average (115,000 gpd) and maximum (287,000 gpd) inflow capacities,
while nearing the design population (1,150). The area can connect to the manhole on Main Street
located between manholes #15 and #16C (see Appendix H: Historical Village Maps sheet 4 of 5) on
the south side of the area and manhole #15 itself to avoid crossing the creek. Topography appears
to allow a gravity sanitary system.

3.2.2 AreaB

Area B is an 80-acre area on the northwest corner of the Village. The area is hilly with elevations
ranging from 1240 feet to 1280 feet.

At a total calculated peak daily flow of 290 gpm, the Village water supply would have capacity to
serve the area if the largest well was out of service. A daily average demand of 167,000 gpd was
calculated which places the storage tank at about 1.8 days capacity which is within the acceptable
range. The area contains high elevations and is farthest from the water tower. A booster station
may be required to serve adequate pressures to the area. Additional study is recommended prior
to any development. The area can be served by the existing 10” water main on Main Street.

At 1,729 people and a calculated wastewater flow of 128,700 gpd average, and 322,000 gpd
maximum, it is recommended the WWTF undergo a study to assess needed replacement or
significant improvements. It is recommended the Village extend a new 8” sanitary main from
Manhole #15 to the area on Main Street. The area would likely require a sanitary lift station, but
that would fall within the confines of the area itself and is assumed the responsibility of the
developer per recommendation from the Village for the sake of this study.

3.2.3 AreaC

Area C is a 73-acre area south of the Village along Highway 77. The area is sloped upwards to the
east and has a creek running from the north side of the property to the west. The area is adjacent
to the WWTF.

At a total calculated peak daily flow of 202 gpm, the Village water supply would still have capacity
to serve the area if the largest well was out of service. A daily average demand of 160,000 gpd was
calculated which places the storage tank at about 1.9 days capacity which is within the acceptable
range. The area would require a minimum of 8” water main be ran along 2™ Street to Pine Street to
provide water to the area. A hydraulic model is recommended prior to construction to determine
effect to Village water pressures.

At 1,656 people and a calculated wastewater flow of 121,700 gpd average, and 304,500 gpd
maximum, it is recommended the WWTF undergo a study to assess needed replacement or
significant improvements. No new sanitary main would be required if the area connects to the 8”
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sanitary main on 2" street near the WWTF. A lift station would likely be required within the area
due to elevations and the creek running through the area, but that would fall within the confines of
the area itself and is assumed the responsibility of the developer per recommendation from the
Village for the sake of this study.

3.2.4 AreaD

Area D is a 36-acre area east of the Village on the east side of Highway 77. At a total calculated peak
daily flow of 176 gpm, the Village water supply would have capacity to serve the area with the
largest well out of service. A daily average demand of 123,000 gpd was calculated which places the
storage tank at about 2.4 days capacity. The area is recommended to connect to the 6” water main
to the north on Elm Street just east of Highway 77.

At 1,267 people and a calculated wastewater flow of 84,700 gpd average and 212,000 maximum,
the WWTF is within the designed average (115,000 gpd) and max (287,000 gpd) inflow capacities
but exceeds design population (1,150). This may be an issue depending on the current loading. The
current WWTF treatment loading data was not available at the time of this study, so further analysis
may be required.

According to village staff, the bank and gas station are served by the lift station on Elm Street
(approximately 200 feet west of Highway 77) for their wastewater needs. Lift station design
information is available, but the current load on the lift station was unknown at the time. Thus, it is
unknown whether the area can be served by that sanitary line or require improvements. The
opinion of cost assumed adding 100 gpm capacity to the lift station. Prior to construction of this
development, the lift station loading should be determined and required improvements identified.

3.2.5 AreaE

Area E is a 68-acre area on south of the Village. The area was of high interest to be developed at the
time of this study. It was discussed with Village officials that the owner of the property was
considering developing only 10 residences and possibly some light commercial sites with the
possibility of eventually having 300 residences on the area. No concrete information is known at the
time of this study; thus, it was assumed that the whole area will be developed.

At a total calculated peak daily flow of 198 gpm, the Village water supply would have capacity to
serve the area with the largest well out of service. A daily average demand of 155,000 gpd places
the storage tank at about 1.9 days capacity which is within the acceptable range. The area would
require a 10” Main to connect at Main Street. A hydraulic model is recommended prior to
construction to determine effect to Village water pressures.

At 1,603 people and a calculated wastewater flow of 116,700 gpd average and 292,000 gpd
maximum, it is recommended the WWTF undergo a study to assess needed replacement or
significant improvements. Due to the elevations between Area E and the WWTF, a gravity sewer
system was deemed infeasible to convey sanitary flows. Thus, a lift station and force main with
capacities of 120 gpm were assumed for this study.
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3.2.6 AreaF

Area F is a small 6-acre area on the north end of the Village. Services do not appear limited by any
topographical factors. The area is located adjacent to existing water and wastewater services. There
is a 10” water main that runs along the north and west sides of the area.

At a total calculated peak daily flow of 155 gpm, the Village water supply has sufficient capacity to
serve the area with the largest well out of service. A daily average demand of 93,000 gpd places the
storage tank at about 3.2 days capacity.

At 952 people and a calculated wastewater flow of 54,700 gpd average and 137,000 gpd maximum,
the WWTF is within the designed average (115,000 gpd) and max (287,000 gpd) inflow capacities,
and the design population (1,150). The area can connect to manhole #32 just south of the area.
Topography does not appear to be an issue for a gravity sewer system.

3.2.7 Area G

Area G is a 67-acre area south of the Village around the WWTF. It has creeks running from the north
alongside the WWTF then to the south end of the area and it generally slopes down towards the
east.

At a total calculated peak daily flow of 198 gpm, the Village water supply would have capacity to
serve the area if the largest well was out of service. A daily average demand of 154,000 gpd places
the storage tank at about 1.9 days capacity which is within the acceptable range. The area was
assumed to connect to the 8” water main located at 3rd and Cedar Street adjacent to the
development. No water distribution system improvements are recommended from the Village. A
hydraulic model is recommended prior to construction to determine effect to Village water
pressures.

At 1,593 people and a calculated wastewater flow of 115,700 gpd average and 289,500 gpd
maximum, it is recommended the WWTF undergo a study to assess needed improvements. The
population is above what the WWTF was designed for (1,150). A lift station within the development
is likely required by the developer within the area due to elevations and the creek running through
the area. The area is adjacent to the WWTF; thus, no wastewater collection system infrastructure is
needed from the Village.

3.2.8 Area H

Area H is an 18-acre area near the southwest corner of the Village. It has a drainage creek running
south from the northeast corner. At a total calculated peak daily flow of 164 gpm, the Village water
supply would have the capacity to serve the area with the largest well out of service. A daily average
demand of 105,000 gpd places the storage tank at about 2.9 days capacity. The area can connect to
the 6” water main on Pine Street.

At 1,078 people and a calculated wastewater flow of 66,700 gpd average and 167,000 maximum,
the WWTF is within the designed average (115,000 gpd) max (287,000 gpd) inflow capacities and
design population (1,150). Connection to Manhole #3C would be most convenient.
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The area would likely require a lift station to supply sanitary sewer services due to the creek and
the low elevations to the east side of the area, but that would be the responsibility of the developer
unless an agreement is made with the Village.

3.2.9 Areal

Area | is a small group of properties totaling 15-acres and are owned by a single person. It is located
on the south end of town. The proximity and sizes of the individual properties are the reason for
their being analyzed as a single area. It surrounds existing homes and has drainage creeks running
through parts of the area.

At a total calculated peak daily flow of 161 gpm, the Village water supply would still have capacity
to serve the area with the largest well out of service. A daily average demand of 102,000 gpd places
the storage tank at about 2.9 days capacity. The area can be served by the existing 8” water main
on Ash Street and/or the 6” on Pine Street depending on the developer’s preference.

At 1,047 people and a calculated wastewater flow of 63,700 gpd average and 159,500 gpd
maximum, the WWTF is well within the designed average (115,000), max (287,000) inflow gpd
numbers, and the design population (1,150). The area can connect to manhole #20 at the northeast
corner of the area. Due to the low elevations of the properties relative to the surrounding sanitary
manholes, the developer will likely need to install a lift station. A gravity system would not be able
to properly convey the wastewater to the WWTF. The lift station would be the responsibility of the
developer unless an agreement is made with the Village.

3.2.10 Areal

Area J is a small area on the southwest corner of the Village. It is approximately 4 acres and ideal
for full residential development. Services do not appear limited by any topographical factors. The
area benefits from its location being adjacent to existing water and wastewater services on Pine
Street.

At a total calculated peak daily flow of 154 gpm, the Village water supply would still have capacity
to serve the area even with the largest well out of service. A daily average demand of 91,000 gpd
places the storage tank at about 3.3 days capacity. Elevations do not appear to cause any issues
with pressures.

At 931 people and a calculated wastewater flow of 52,700 gpd average and 132,000 gpd maximum,
the WWTF is well within the designed average (115,000), max (287,000) inflow capacities, and the
design population (1,150). The area can connect to manhole #5C at the northeast corner of the area.
Topography does not appear to be an issue for a gravity system to convey flows to the WWTF.

The area can be served by the existing water main on Pine Street but would require the Village to
upgrade the sanitary main on Pine Street to an 8” line to comply with regulations.
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3.3 Final Conclusions

According to the data available, assumptions, and calculations made at the time of this report; the
following conclusions were made for each area. Opinions of probable cost are also based on limited
data.

Area A is a medium sized area and no improvements are recommended to the water and sanitary
systems. The requirements for the area are close to the infrastructure limits, so while the Village may
prefer to make slight improvements to have redundancy, nothing is recommended at this time.

Area B is a large area that would require additional capacity added to the Village water and sanitary
infrastructure. Improvements are recommended to the sanitary collection system, water distribution
system, a booster station, a hydraulic analysis is recommended to determine the effects on users’
water pressure, and a WWTF assessment is needed. Opinion of probable cost is $940,000 as shown in
Appendix M.

Area Cis a large area that would require improvements to the Village water and sanitary infrastructure.
Significant improvements to the water distribution system and a hydraulic analysis would have to be
performed to determine the effects on users’ water pressure. Opinion of probable cost is $110,000 as
shown in Appendix M.

Area D is a large area that would require improvements to the Village water and sanitary infrastructure.
Recommended improvements include extending the water distribution system, lift station
improvements, and extending the sanitary collection system. Studies for the WWTF and lift station
improvements are recommended. Opinion of probable cost is $390,000 as shown in Appendix M.

Area E is a large area that would require improvements to the Village water and sanitary infrastructure.
It would require improvements to the distribution system and a lift station & force main. Studies for
the WWTF and lift station improvements are recommended. Opinion of probable cost is $720,000 as
shown in Appendix M.

Area F would have minimal impact to the existing system and its location is convenient for connecting
into the water distribution and sanitary collection system. No improvements are necessary to serve
this area based on available information.

Area G is a large area that would have minimal impact to the existing system and its location is
convenient for connecting into the water distribution and sanitary collection system. It is
recommended that a hydraulic model analysis be conducted along with a study analyzing the impacts
to the WWTF should this entire development be constructed.

Area H would have minimal impact to the existing system and its location is convenient for connecting
into the water distribution and sanitary collection system. No improvements are necessary to serve
this area based on available information.

Area | has minimal impact to the existing system and its location is convenient for connecting into the
water distribution and sanitary collection system. No Village improvements are necessary to serve this
area based on available information.
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Area ) has minimal impact on the existing system and requires minor improvements to the sanitary
collection system. It has nearby access to existing services and is not limited by topographical factors.
Opinion of probable cost is $110,000 as shown in Appendix M.

Per the recommendation of the Village of Ceresco, analysis of needed improvements was conducted
on an individual development basis. Should multiple developments be constructed at a time, the
cumulative impacts of the additional users should be assessed for the Village's water and sanitary
infrastructure. Also, the analysis of impacts to the existing sewer capacity concerns at 2" & Pine Streets
documented in the August 2000 City Council minutes would apply to Areas A, B, D, F, J, H, and I. Should
over 39 cumulative residences be proposed within these areas, an updated hydraulic modeling and
study of this capacity concern is recommended.
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4 User Impact

Depending on the alternatives selected by the Village of Ceresco and financing of improvements, the
average annual revenues needed to support the system will increase.
necessary by the Village should be recovered from the local water users in the form of water rates. For
the purpose of this evaluation, we have assumed that there are 364 users on the water and sanitary

systems.

The additional revenue

The following table assumes that no other outside party subsidizes the cost for the improvements to
the system. If a source for grant funding or a developer contributes to assist with the project costs,
then the impact to the existing users may be reduced. Further, it is assumed that no significant
additional O&M costs occur, due to construction of these alternatives.

Table 4-1: Summary of Opinions of Project Costs and Impacts to Users

Estimated Estimated Ad dli\t\i’::lzslli:ost
Area | Recommended Improvements Capital Debt Service m per
0,
S @ 4%/20yr Month (364 Users)
$ $lyr. $/ mo.

A | None - - -
B | Booster, Sanitary Main $940,000 $69,167 $15.83
C | Water Main $110,000 $8,094 $1.83

W - :
p |Water Main, Lift = Station| 395000 | $28,697 $6.57

Improvements, Sanitary Main,

W . . :
E a.ter Main, Lift Station, Force $720.000 $52 979 $12.13

Main
F None - - -
G None - < _
H None = N i
| None - - -
J Sanitary Main $110,000 $8,094 $1.85
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MP TEST OF WELL REPORT

Relative Specific Capacity Calculations
NOTE: WATER LEVEL INDICATOR TEMPLATE

suee

Well No.: 6 Owner: Ceresco, NE Date: 8/15/2018
Well Depth (feet): 231 Test/Permanent Pump:
Pump Setting Depth (feet): Top of Casing (feet): Static Water Level (feet): 91
SUEZ Service Center: Central Wells Tested By: Austin/Randy PRE - TREATMENT
Reading Time Gallons Pumping | Discharge Total Drawdown| Standard | Relative | Relative Water rance/Comments:
Number per Level Pressure | Dynamic (feet) Specific | Drawdown | Specific Clear, Cloudy, Murky,
Minute (feet) (feet) Head (ft) Capacity (feet) Capacity Muddy, Sandy, Temp, Odor, etc.
est #1: Run pump at 1/3 design capacity for a period of one hour or until stabilized.
1 12:20 211.00 110.00 100.00 210.00 19.00 11.11 110.00 1.92
2 12:30 211.00 110.00 100.00 191.50 19.00 11.11 110.00 1.92
3 12:40 211.00 110.00 100.00 210.00 19.00 1111 110.00 1.92
4
5 12:50( 252.00 114.80 75.00 189.80 23.80 10.59 114.80 2.20
6 1:00{ 252.00 114.80 75.00 189.80 23.80 10.59 114.80 2.20
7 1:10 252.00 114.80 75.00 189.80 23.80 10.59 114.80 2.20
8
est un pump at 2/3 design capacity for a period of one hour or until stabilized.
1 1:20f  295.00 119.00 50.00 169.00 28.00 10.54 119.00 2.48
2 1:30 295.00 119.00 50.00 146.70 28.00 10.54 119.00 2.48
3 1:40 295.00 118.00 50.00 169.00 28.00 10.54 119.00 2.48
4
5
6
7
8
est #3: Run pump at Full design capacity for a period of one hour or until stabilized.
1 1:50 319.00 123.00 25.00 148.00 32.00 9.97 123.00 2.59
2 2:00 319.00 123.00 25.00 148.00 32.00 9.97 123.00 2.59
3 2:10f  319.00 123.00 25.00 123.20 32.00 9.97 123.00 2.59
4
5
6
7
8




Flow test reports and pump installation record are attached for your reference.
In summary, the rehabilitation was successful.

Please let us know if you have any questions or comments.
Best Regards
Michael E. Judkins

Director — Water Well Services
Office (888) 769-9009

mjudkins@utilityservice.com
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Brian Roland January 16, 2019
Village of Ceresco

Ref. Aqua Freed Rehabilitation

217 South 2 Street

Ceresco, NE 68017

Utility Service Company Inc. is pleased to provide the following information associated with the
Aqua Freed® Rehabilitation and the installation of the Aqua Gard® Well Maintenance System
at Well No 6. The work was completed in August of 2018.

The Aqua Freed® Rehabilitation began with a pump test of the well. The pre-rehabilitation
flow test indicated the well was producing 319 GPM at a Relative Specific Capacity of 2.59
gallons per foot.

The pump unit was removed from the well and a video log was performed. The rehabilitation
program using the Aqua Freed® technology began with the injection of CO2. After injection,
the injection equipment was removed from the well and redevelopment began. The well was
developed using a double disk surge block. The permanent pumping equipment was installed
in the well and a pump test was conducted. The results revealed a 2.56 Relative Specific
Capacity with a flow rate of 319 GPM.

A rebuilt well cap was installed to accommodate the Aqua Freed® Rehabilitation system. The

finished, flanged and bolted cap was coated with an epoxy paint. New pump and motor was
installed into the well. Additionally, a new half nipple was installed on the pitless adaptor.

Ceresco, NE Well 6
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equired Fields

MP TEST OF WELL REPORT

Relative Specific Capacity Calculations
NOTE: WATER LEVEL INDICATOR TEMPLATE

Well No.: 5 Owner: Ceresco, NE Date: 8/15/2018
Well Depth (feet): Test/Permanent Pump:
Pump Setting Depth (feet): Top of Casing (feet): Static Water Level (feet):
SUEZ Service Center: Central Wells Tested By: Austin/Randy

suee

PRE - TREATMENT

Reading Time Gallons Pumping | Discharge Total Drawdown | Standard | Relative | Relative

Water arance/Comments:

Number per Level Pressure | Dynamic (feet) Specific | Drawdown | Specific Clear, Cloudy, Murky,
Minute (feet) (feet) Head (ft) Capacity (feet) Capacity Muddy, Sandy, Temp, Odor, etc.
Test #1: Run pump at 773 design capacity for a period of one hour or until stabilized.
1 10:50 118.00 100.00 Pitless leaking a lot - STOPPED
2
3
4
5
6
7
8
Test #2. Run pump at 2/3 design capacity for a period of one hour or untl stabiized.
1
2
3
4
5
6
7
8
est un pump at Full design capacity for a period of one hour or untl stabilized.

(= Rat] L2 R4,1 B8 L34 1N ] B
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Brian Roland January 16, 2019
Ref: Annual Pump Test Report

Village of Ceresco

217 South 2™ Street

Ceresco, NE 68017

Utility Service Company Inc. is pleased to provide the following information associated with the
annual pump testing of Well 5. The work was completed in August of 2018.

The testing could not be completed because of a leaking pitless adaptor. Future pump test will
occur in fall of 2019.

Please let us know if you have any questions or comments.
Pump test report is attached for your records.
Best Regards

Michael E. Judkins
Director — Water Well Services
Office (920) 474-4777

kinc@util om
JUORKITISEUUILHITY LON




[“Required Fields® |

MP TEST OF WELL REPORT
Relative Specific Capacity Calculations S U e 2
NOTE: WATER LEVEL INDICATOR TEMPLATE
Well No.: 4 Owner: Ceresco, NE Date: 8/15/2018
Well Depth (feet): Test/Permanent Pump:
Pump Setting Depth (feet): Top of Casing (feet): Static Water Level (feet):

SUEZ Service Center: Central Wells Tested By: Austin/Randy PRE - TREATMENT
Reading Time Gallons | Pumping | Discharge| Total |Drawdown| Standard | Relative Relative Water Appearance/Comments:
Number per Level Pressure | Dynamic (feet) Specific | Drawdown | Specific Clear, Cloudy, Murky,

Minute (feet) (feet) Head (ft) Capacity (feet) Capacity Muddy, Sandy, Temp, Odor, etc.
Test #1: Run pump at 173 design capacity for a period of one hour or until stabilized.
2:20]  115.00 91.50 100.00 191.50 10.50 10.95 91.50 1.26
2:30] 115.00 91.50 100.00 191.50 10.50 10.95 91.50 1.26
2:40 115.00 91.50 100.00 191.50 10.50 10.95 91.50 1.26
2:50] 142.00 94.60 75.00 169.60 13.60 10.44 94.60 1.50
3:00] 142.00 94.60 75.00 169.60 13.60 10.44 94.60 1.50
3:10] 142.00 94.60 75.00 169.60 13.60 10.44 94.60 1.50
es un pump at 2/3 de_sEn capacity for a period of one hour or until stabiized.
3:20] 163.00 96.70 50.00 146.70 15.70 10.38 96.70 1.69
3:30] 163.00 96.70 50.00 146.70 15.70 10.38 96.70 1.69
3:40] 163.00 96.70 50.00 146.70 15.70 10.38 96.70 1.69

es un pump at Full design capacity for a period of one hour or until stabilized.
3:50 181.00 98.20 25.00 123.20 17.20 10.52 98.20 1.84
4:00 181.00 98.20 25.00 123.20 17.20 10.52 98.20 1.84
4:10 181.00 98.20 25.00 123.20 17.20 10.52 98.20 1.84

oo| || o] | cofro] =] ol oof ~| | in| B fwof ro]| =l Tl o ||| o fro] =
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Brian Roland January 16, 2019
Ref: Annual Pump Test Report

Village of Ceresco

217 South 2" Street

Ceresco, NE 68017

Utility Service Company Inc. is pleased to provide the following information associated with the
annual pump testing of Well 4. The work was completed in August of 2018.

The testing indicates the current pumping characteristics of the well. The well is producing 181
gallons per minute with a relative specific capacity of 1.84 gpm/feet.

Please let us know if you have any questions or comments.
Pump test report is attached for your records.
Best Regards

Michael E. Judkins
Director — Water Well Services
Office (920) 474-4777

njuakins{ uti




PO Box 367
846 South 13th St.

DATE: 4/11/03

CITY: Ceresco

GPS N-LATITUDE: - -
MOTOR MFG: Franklin
PUMP MFG: Grundfos

STATIC W. L.(Ft.): 84

Sargent Drilling

INDUSTRIAL ENGINEERING
COMPLETE MUNICIPAL AND INDUSTRIAL

WELL AND PUMP SERVICE
Geneva, NE Phone 402 759-3902
68361 Fax 402 759-4960

SARGENT PUMP TEST

OWNER: City of Ceresco OPERATER: Don

STATE: Nebraska
WELL #: West

WELL ID#:
W-LONGITUDE: - -

HP: 15 FRAME: N/A  MOTOR EFFICIENCY: 81 %
SETTING: 140 Ft.4 X Sub BOWL: 8 Stage 1505150

DESIGN SP (GPM/Ft. DD): 0 SHUT OFF (PSI): 146

CONDITION TEST #1 TEST #2 TEST #3

Pump RPM 3450 3450 3450

;L-l-mping Pressure (PSI) - 40 s 60 B
;l-l;'np Loss (Ft.) 7.59 6.78 6.15

i’umping Level (Ft.) 100 99 91;-““

TOH(F) 199.99 22128 w75

GPM: Meter 185 175 170

GPM: Test Equipment 188 - 177 168

-\;a-lter HP 9.49 9.89 103

SP Capacity (GPM/Ft.) 11.8 11.8 ; - 12 o
KW o 14.2 14.2 14.2 -

;;-[;;l-t HP — 19.03 19.03 19.03

;ump HP 15.42 . 15.42 N 15.42 -
Wire To Water (%) “;1-9-.9 52 54.1

Pump Efficiency (%) 61.5 6;.| 66.8 -

PAGE 1 OF 1




Sargent Drilling

INDUSTRIAL ENGINEERING
COMPLETE MUNICIPAL AND INDUSTRIAL

WELL AND PUMP SERVICE
PO Box 367 Geneva, NE
846 South 13th St. 68361

SARGENT PUMP TEST

DATE: 4/11/03 OWNER: City of Ceresco

CITY: Ceresco STATE: Nebraska

WELL #: East
GPS N-LATITUDE: - - W-LONGITUDE: - -
MOTOR MFG: Franklin HP: 15
PUMP MFG: Grundfos

STATIC W. L.(Ft.): 49 DESIGN SP (GPM/Ft. DD): 0

FRAME: 6 In.

Phone 402 759-3902
Fax 402 759-4960

OPERATER: Don

WELL ID#:

MOTOR EFFICIENCY: 81.5%

SETTING: 105 Ft.4 X Sub BOWL: 8 Stage 1505150

SHUT OFF (PSI): 143

CONDITION TEST #1 TEST #2 TEST #3

Pump RPM o _---I;;’;O - - 3490 3490

Pumping Pressure (PS) 40 50 60

;’-;l;np Loss (Ft.)"m - 52 - 4.;3-2 4.45 3
;’umping Level (Ft.) — 75 73.5 ““-'—)-1-.5

:I‘DH (Ft.) B 172.6 193.82 214.55

;)PM: Meter 181 ) 178 163

GPM: Test E(;l-i;menl a 175 168 ) 161

Water HP 7.63 - 8.22 8.72

;SP Capacity (GPr\;i/Ft.) 6.7 B 6.9 BN0) viongs 4
kw W e 13.9 o 39
E;;;m w 18.77 - - 18.63 18.63 )
E’ump HP 15.29 - 1519 15;9 -
-V-Virc To Water (‘V-o) 40.6 h 4-4-; -;16.8 ’

Pump Efficiency (%) 499 541 $1) wooniifis st

PAGE 1 OF 1




PO Box 367
846 South 13th St.

DATE: 4/11/03

CITY: Ceresco

GPS N-LATITUDE: - -

MOTOR MFG: Franklin

PUMP MFG: Grundfos

STATIC W. L.(Ft.): 94

Sargent Drilling

INDUSTRIAL ENGINEERING
COMPLETE MUNICIPAL AND INDUSTRIAL
WELL AND PUMP SERVICE

Geneva, NE
68361

SARGENT PUMP TEST

OWNER: City of Ceresco

STATE: Nebraska
WELL #: North

DESIGN SP (GPM/Ft. DD): 0

OPERATER: Don

W-LONGITUDE: - -

HP: 40

Phone 402 759-3902
Fax 402 759-4960

WELL ID#:

FRAME: N/A MOTOR EFFICIENCY: 83.4 %
SETTING: 190 Ft,4 X Sub BOWL: 9 Stage 300 S 400

SHUT OFF (PSI): 200 +

CONDITION TEST #1 TEST #2 TEST #3

Pump RPM ) 3450 3450 3450

Pumping Pressure (PS]) 70 50 60

;u;rlp Loss (Ft.) 26.63 30.83 . 28.69

Pumping Level (Ft.) 126.5 129 127 )
TDH (Ft.) 314.83 275.33 294.29

GPM: Meter 0 0 360

GPM: Test Equipment 319 345 332

Water HP 2536 23.99 24.67 -
SP Capacity (GPM/Ft.) 9.8 99 10.1

KW 32.2 31.8 32

Input HP 43.16 42.63 429

Pump HP 36 : 35.55 35.77

Wire To Water (%)“" 58.8 56.3 B 5715 -
Pump Efﬁ-ciency (%) 70.4 67.5 69

PAGE 1 OF 1




Sargent Drilling
INDUSTRIAL ENGINEERING

COMPLETE MUNICIPAL, INDUSTRIAL AND AGRICULTURAL
PUMP AND WELL SERVICE

PO. Box 367 Phone: (402) 759-3902

846 S. 13th Street Toll Free: (888) 496-3902

Geneva, NE 68361-0367 Fax: (402) 759-4960
April 24, 2003

City of Ceresco
PO Box 160
Ceresco, NE 68017-0160

RE: 2003 well and pump test results
Attention: Don Newsham and Honorable Board Members:

Sargent Drilling performed well and pump tests in your community and this letter is a summary of the
results:

East Well #5:  The pump efficiency is 54%; this is down slightly from a year ago. The well is
producing 6.9 gallons of water per foot of drawdown. The flow meter reads slightly
high. This installation appears to be in good operating condition.

4 N

West Well #4: The pump efficiency is 84%,; this is down slightly from a year ago. The wellis fq%“\
producing 11.9 gallons of water per foot of drawdown. The flow meter is accurate on ;1'.' : 3

this well. This installation appears to be in good operating condition. . N
N

North Well: The pump efficiency is 69%; this is excellent. The well is producing 9.9 gallons of
water per foot of draw down. The meter reads slightly high. This installation is in
excellent operating condition.

=2

>

ENE

Sargent Drilling appreciates the opportunity to be of continued service to the Village of Ceresco. If you
have any questions, please feel free to contact my office.

>

»e

Thank you,

o3

o ol T F L

Doug Ydntzie,
Superintendent.

~4
;M

- =
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2019 Water & Sanitary Sewer Utility Planning Report Village of Ceresco, Nebraska

Appendix E: Pump Tests

E JEO Consulting Group, Inc. February 2019



U.S. Fish and Wildlife Service
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December 19, 2018
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Appendix D: Ceresco Wetlands Map

m JEO Consulting Group, Inc. February 2019
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2019 Water & Sanitary Sewer Utility Planning Report Village of Ceresco, Nebraska

Appendix C: DNR Floodplain Section Map

E JEO Consulting Group, Inc. February 2019



Ceresco LiDAR Contour Map




2019 Water & Sanitary Sewer Utility Planning Report Village of Ceresco, Nebraska

Appendix B: Ceresco LiDAR Contour Map

Ix JEO Consulting Group, Inc. February 2019
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Appendix A: Aerial Photograph

m JEO Consulting Group, Inc. February 2019



2019 Water & Sanitary Sewer Utility Planning Report

Village of Ceresco, Nebraska

APPENDIX
Document Name # of Pages
ApPendix A: AeTial PROTOBIAPN......ccvvveeveerieiei ettt sttt esae e e esesessese e esen e essesaesanesassessenenes 1
Appendix B: Ceresco LIDAR CONTOUT IMBP ...oueeuieeieeiiaeieeiansiiessesstesiesssessnsssesssssessseseesssesesssssssssesssssssnssssses 1
Appendix C: DMR Floodplain SEetion N ..o s i i it isamanes 1
Appendix D: Ceresco Wetlands IMBP .........c.oouiiiieiieieeeeeeeeseeeetessesesesesesessessssessssseesseneeeseasasssssessesasesessenes 1
APPENAIX E: PUMIP TOSES. 1euiiieiier et ite et e s et eetae s s e et e e st ess et et e e eseeeeeneasees e e reeese et e et e eseeeeseemeensennas 13
Appendix F: Well and WWTF Annual Flow Data and Design FIOWS ........oveoveieeeeeeeeeeeeees e e e eeseeerenan 8
ApPPENdiX G: WALEr SYSEEM LAYOUL ...ovieiiiiieirecie st sttt et e etees st s ereseesessaesessensesesssanssasssensasessssssnsanerssasen 1
AppendixH: Historical VIIERE Maps . oumismmsemmiosmmmsisms i 5
Appendix I: Property Elevations and BOUNGAIIES .........coccieirieiiiiseieeeeseeeesseeeeseseseeeeseeeseesaseseassnessseasessesenen 1
APPEndiX J: CRrESCO ZONINE MBP c.eoouiiiieiieeeeeereeee et et eeee et e ettt e e eee et eesees e e s eseeseseessesssessesssassesseneeneeeseseaesrens 1
AppendixX K: FIOW CAICUIBLIONS .....ooiueieiciiceeciiet ettt ettt e et esee et ee e et et e eas st eereeaseseesesteeatantenanans 2
APPENIX L: HUNTEE AGGITION cuviiiiiiiciee ettt e sttt e et e e e e eae e e e eseeereaeaseseensesssesensesenesansseenasenenen 1
Appendix M: Opinions Of Probable COSES .......cioiiiiieceeeeee et ee e e ee s e e e et e et et eeeeareeeeeeseeeeseaneanas 2
[ﬂ JEO Consulting Group, Inc. February 2019




2019 Water & Sanitary Sewer Utility Planning Report Village of Ceresco, Nebraska

THIS CONCLUDES THE
PRELIMINARY ENGINEERING REPORT
FOR THE
PUBLIC WATER SYSTEM
VILLAGE OF CERESCO, NEBRASKA

E JEO Consulting Group, Inc. 14 February 2019



*Required Fields

MP TEST OF WELL REPORT

Relative Specific Capacity Calculations SU e 2
NOTE: WATER LEVEL INDICATOR TEMPLATE
Well No.: 6 Owner: Ceresco, NE Date: 8/27/2018
Well Depth (feet): 231 Test/Permanent Pump:
Pump Setting Depth (feet): Top of Casing (feet): Static Water Level (feet): 91
SUEZ Service Center: Central Wells Tested By: Austin/Randy POST - TREATMENT
Reading Time Gallons | Pumping | Discharge Total |Drawdown| Standard | Relative | Relative Water arance/Comments:
Number per Level Pressure | Dynamic (feet) Specific | Drawdown | Specific Clear, Cloudy, Murky,
Minute (feet) (feet) Head (ft) Capacity (feet) Capacity Muddy, Sandy, Temp, Odor, etc.
Test #1: Run pump at 1/3 design capacity for a period of one hour or until stabilized.
1 1:10]  211.00 110.00 132.00 242.00 20.00 10.55 110.00 1.92
2 1:20] 211.00 110.00 132.00 191.50 20.00 10.55 110.00 1.92
3 1:30 211.00 110.00 132.00 242.00 20.00 10.55 110.00 1.92
4
5 1:40] 252.00 116.00 120.00 236.00 25.00 10.08 116.00 24T
6 1:50 252.00 116.00 120.00 236.00 25.00 10.08 116.00 1T
7 2:00] 252.00 116.00 120.00 236.00 25.00 10.08 116.00 217
8
est un pump at 2/3 design capacity for a period of one hour or until stabized.
1 2:10] 295.00 121.00 101.00 222.00 30.00 9.83 121.00 2.44
2 2:20] 295.00 121.00 101.00 146.70 30.00 9.83 121.00 2.44
3 2:30f 295.00 121.00 101.00 222.00 30.00 9.83 121.00 2.44
4
5 2:40] 319.00 124.80 83.00 207.80 33.80 9.44 124.80 2.56
6 2:50]  319.00 124.80 83.00 207.80 33.80 9.44 124.80 2.56
7 3:.00 319.00 124.80 83.00 207.80 33.80 .44 124.80 2.56
8
est un pump at Full design capacity for a period of one hour or until stabilized. .
1 3:10 369.00 131.00 50.00 181.00 40.00 9.23 131.00 2.82
2 3:20] 369.00 131.00 50.00 181.00 40.00 9.23 131.00 2.82
3 3:30] 369.00 131.00 50.00 123.20 40.00 9.23 131.00 2.82
4
5 3:40f 396.00 134.90 25.00 159.90 43.90 9.02 134.90 2.94
6 4:00] 396.00 134.90 25.00 159.90 43.90 9.02 134.90 2.94
7
8




sueez

SUBMERSIBLE PUMP DATA

Customer Ceresco
Well No 6
Project No. 138557
Date 8/27/18
1 PITLESS ADAPTER SURFACE
| Make _ Baker Type
! Size 16”7 Size
| Depth of Discharge 8’ pull pipe
PUMP
WELL SEAL MFG. Grundfos 300S400-9
Type 18" flanged CO2 head Model Stg. 9
Size GPM 300 TDH
Length 5’
MOTOR Bowl Material  Stainless Steel
Make Hitachi Impeller
HP 40 RPM 3470 Bowl Bearings
Phase 3 FLA 6l Wear Rings
Voltage 460 Serial # 24-18-280
Model # Date-E18C Airline Mat’l
Serial # G27453E Length
CABLE WELL DATA
Size #4 Inside Diameter 13.8 PVC
Length 200’ Well Depth from Grade 231
| Type Flat Jacket Pump Setting Above Grade
Diameter of Screen 16"
oy RISER Screen Length 20’
- Size Pipe 6 Certalock Slot
f,‘Eg Section Lengths ~ 9-20/1-10° Gravel Pack Tubular
'E. e Spec Coating Size of Gravel Pack
8’ L2 Check Valves  Yes Ft.
K.O.Pins:  Yes l:l No D PUMP TEST DATA
Tistallss Sargent Purqp Test Data Date: 10/11/18
! Proj. Mgr. Static ‘Level 46 Ft. .
Capacity (GPM) Pumping Level
60 76 Ft.
75 88 Ft.
COMMENTS
‘}j Welded on new 8” Heavy Duty Half nipple on bottom of pitless

G- with 55 nickel rod
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Appendix F: Well and WWTP Annual Flow Data and Design Flows

Iﬂ JEO Consulting Group, Inc. February 2019




Physical Data
.07
9
0
Design Loadings
Flow, MGD
Average 0.115
Minimum 0.03
Maximum 0.287
BODs, Ibs/day 210
Population 1,150
Comminutor
Flow Capacity, MGD 0-0.575
Bypass Bar Screen
Parshall Flume
Flume Size, in. 3-Inch
Capacity, MGD 0.018-1.2
Level Measurement Ultrasonic Level Sensing
Aeration Channel
Capacity, gal. 148,545
Depth, ft. 17
Detention Time, Design 31 hrs.
Loading, Ibs, BOD/1000 ft® 10.2
(16 hr. loading rate)
Fine Bubble Diffusers (ea) 2
Blowers, ea. 4
Capacity, CFM 34
larifier
Dimension, Diameter, ft. 22
Area, surface, ft* 380
Liquid Depth, ft. 12
Capacity, gal. 33,630
Detention Time, hr. 7.0
Design @ 100% return rate 3.1
Max. Flow @ 100% return rate 1.4
Weir Length, ft. 30
Surface Settling Rate, gpd/ft
Design 303
Max. Flow 755
Floor Slope, in/ft. 1

007-0537



Ceresco WWTP

Annual Flow Report

RAS Flow | Well 4 Flow

January 1.729 MG L799MG 0350 MG

February 1.628 MG 1L778MG  0217MG
March 1.521 MG 2.119 MG 0.147MG
April 1.707 MG 1815MG  0423MG
May 2.368 MG 2501 MG 0450 MG
June 1.765 MG 1.752 MG 0.674 MG
Tuly 1.707 MG 1697 MG 0.684 MG
August 1.586 MG 1.575 MG 0.500 MG
September 1.662 MG 1.656 MG 0452MG
October 1.771 MG 1.765 MG 0.404 MG
November 1.548 MG 1.540 MG 0.405MG
December 1.569 MG 1.568 MG 0.339 MG

[ 7.785 MG 23041 MG 15638 MG

15904 MG | 23076 MG 1} 5.663 MG




Well 5 Flow

[ Well 6 Flow
0 MG

;Juu \l; _,_'

0335MG  1.164 MG
0402MG  1.049MG
0.564 MG 1.028 MG
0387MG  1.295 MG
0409MG 1378 MG
0.661 MG 2.146 MG
0.642MG  2.125MG
0449MG  1517MG
0423 MG 1.392MG
0415MG 1316 MG
0396 MG 1284 MG
0326MG  1.072 MG
6,859 MG ‘

SAROMG ] 7




Ceresco WWTP

Annual Flow Report

1.382 MG
1.435 MG
1.342 MG
1.779 MG
1.624 MG
1.496 MG
1.456 MG
1.416 MG
1.589 MG
1.273 MG
1.465 MG
15,904 MG

1.520 MG
1.424 MG
1.473 MG
2.045 MG
1.911 MG
2.382 MG
2.068 MG
2.334 MG
2.297 MG
1.994 MG
2.064 MG

23,041 MG
1.528 MG

| Well 4 Flow

0.297 MG
0.359 MG
0.413 MG
0.435 MG
0.682 MG
0.716 MG
0.559 MG
0.471 MG
0.444 MG
0.528 MG
0.427 MG

3663 MG




5409 MG (.7
L2 SRl CUSTOANANRLT ELE S
6.859 M

0280 MG
0377MG  1L187MG
0325MG  1.080 MG
0416 MG  1.389MG
0643MG 2161 MG
0736 MG 2376 MG
0.580MG  1.868 MG
1.795MG  2.637MG
0450 MG 1458 MG
0494 MG 1.658 MG
0442MG  1.401 MG

5380 MG -~ | 16759 MG




Ceresco WWTP
Annual Flow Report

July

September

November
December

1.286 MG
1.333 MG
1.331 MG
1.291 MG
1.370 MG
1417 MG
1.671 MG
1.597 MG
1.484 MG
0.544 MG

2.240 MG
2.631 MG
1.338 MG
1.988 MG
1.834 MG
0.576 MG

0322MG
0.379 MG
0.401 MG

0.569 MG
0.623 MG

0.639MG
0.699 MG
0.926 MG
0.300 MG
0.317 MG
0.103 MG




Well 5 Flow | Well 6 Flow
310 MG

5485 MG

(oTid 5 G
1211 MG
0292MG 1207 MG
0.355 MG 1203 MG
0367TMG 1243 MG
0.534 MG 1.794MG
0.597 MG 1.980 MG
0.567MG  1.910 MG
0.804 MG 1.502MG
0.839MG  1.895MG
0290MG 1218 MG
0294MG  1223MG
0079MG 0373 MG




AnnualFlow - Report Manager Page 1 of 1

Home > CerescoReports > AnnualFlow Home | Site Settings | Help
b 4 [t Jefr v vl [100% v | |Find I Next Wb+ @ & @
Ceresco WWTP A
Annual Flow Report
Year Month Day Influent Flow RAS Flow Well 4 Flow = Well 5 Flow
B2014 1.548 MG 2.297 MG 0.324 MG 0.310 MG
@B2015 18.035 MG 27.246 MG 4.693 MG 5.485 MG
B2016 20.561 MG 21.566 MG 5.045 MG 5.409 MG
# January 1.729 MG 1.799 MG 0.350 MG 0.335 MG
@ February 1.628 MG 1.778 MG 0.217 MG 0.402 MG
E March 1.521 MG 2.119 MG 0.147 MG 0.564 MG
& April 1.707 MG 1.815 MG 0.423 MG 0.387 MG
May 2.368 MG 2.501 MG 0.450 MG 0.409 MG
& June 1.765 MG 1.752 MG 0.674 MG 0.661 MG
H July 1.707 MG 1.697 MG 0.684 MG 0.642 MG
B August 1.586 MG 1.575 MG 0.500 MG 0.449 MG
& September 1.662 MG 1.656 MG 0.452 MG 0.423 MG
E October 1.771 MG 1.765 MG 0.404 MG 0.415 MG
E November 1.548 MG 1.540 MG 0.405 MG 0.396 MG
B December 1.569 MG 1.568 MG 0.339 MG 0.326 MG
BM2017 17.783 MG 23.041 MG 5.638 MG 6.859 MG
B2018 15.904 MG 23.176 MG 5.663 MG 5.380 MG
W
< >

http://scadapc/Reports_ SQLEXPRESS/Pages/Report.aspx?ItemPath=%2fCerescoReports... 12/11/2018
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Appendix H: Historical Village Maps
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Parcels
[~ corporate Limits (2018)
One-Mile Extraterritorial Jurisdiction
| Zoning
Transitional Agriculture
Low Density Residential
Medium Density Residental
| High Density Residential
General Commaercial
1820 owntown Commeraial
- Highway Commercial
M Ught Industrial

Village of Ceresco, Nebraska
Zoning Map
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Lot A (Based on existing plat information) (Example)

Estimated Population
66 residences x 3 people/residence = 198 people
198 people + 889 people (existing) = 1,087 people

Estimated Water Demands

Projected Daily Average = 198 people x 97 gpcpd = 19,000 gpd = 13 gpm
19,000 gpd + 87,000 gpd (existing) = 106,000 gpd

13 gpm + 61 gpm (existing) = 74 gpm

Estimated Peak Day Flow = 19,000 x 2.5 =47,500 gpd = 33 gpm

33 gpm + 151 gpm (existing) = 184 gpm

Estimated Peak Hour Flow = 13 gpm x 4.0 = 52 gpm

52 gpm + 244 gpm (existing) = 296 gpm

Storage Tank Capacity = 300,000 gpd / 106,000 gpd = 2.8 days capacity

Estimated Wastewater Demands

Projected Daily Average 198 people x 97 gpcpd = 19,000 gpd = 13 gpm
19,000 gpd + 48,700 gpd (existing) = 67,700 gpd

Estimated Peak Day Flow =19,000 x 2.5 =47,500 gpd

47,500 gpd + 121,800 gpd (existing) = 169,300 gpd

Lot B (Example)

Estimated Population
80 acres x 3.5 residences/acre x 3 people/residence = 840 new people
840 people + 889 people (existing) = 1,729 people

Estimated Water Demands

Projected Daily Average =80 acres x 1,000 gal/(acre*day) = 80,000 gpd = 56 gpm
80,000 gpd + 87,000 gpd (existing) = 167,000 gpd

56 gpm + 61 gpm (existing) = 117 gpm

Estimated Peak Day Flow = 80,000 x 2.5 = 200,000 gpd = 139 gpm

139 gpm + 151 gpm (existing) = 290 gpm

Estimated Peak Hour Flow = 56 gpm x 4.0 = 224 gpm

224 gpm + 244 gpm (existing) = 468 gpm

Storage Tank Capacity = 300,000 gpd / 167,000 gpd = 1.8 days capacity

Estimated Wastewater Demands

Projected Daily Average = 80 acres x 1,000 gal/(acre*day) = 80,000 gpd = 56 gpm
80,000 gpd + 48,700 gpd (existing) = 128,700 gpd

56 gpm + 34 gpm (existing) = 90 gpm

Estimated Peak Day Flow = 80,000 x 2.5 = 200,000 gpd

200,000 gpd + 122,000 gpd (existing) = 322,000 gpd




Lot Contributions

Total Village Demands

Size {Acres)

Population

Daily Average (Water) (gpm)
Peak Daily (Water) (gpm)
Peak Hourly (Water) (gpm)

Daily Average (WW) (gpd)
Peak Daily (WW) (gpd)

Population

Daily Average (Water) (gpd)
Peak Daily (Water) (gpm)

Peak Hourly (Water) (gpd)
Storage Capacity (Water) (days)

Daily Average (WW) (gpd)
Peak Daily (WW) (gpd)

Lot A
66 parcels
198
13
33
53

19,000
47,500

1,087
106,000
184
297
2.8

67,700
169,500

222

80,000
200,000

1,729
167,000
290

18

128,700
322,000

LotC
73
767
51
51
203

73,000
182,500

1,656
160,000
202
447
19

121,700
304,500

Lot D
36
378
25
25
100

36,000
90,000

1,267
123,000
176

2.4

84,700
212,000

LotE

714
47
47
189

68,000
170,000

1,603
155,000
198
433
19

116,700
292,000

LotF

4.2

17

6,000
15,000

952
93,000
155
261
32

54,700
137,000

LotG
67
704
47
47
186

67,000
167,500

1,593
154,000
198
430
19

115,700
289,500

LotH
18
189
13
13
50

18,000
45,000

1,078
105,000
164
294
2.9

66,700
167,000

Lot!

158
10
10
42

15,000
37,500

1,047
102,000
161
286
29

63,700
159,500

Lot)

42
2.8

11

4,000
10,000

931
91,000
154
255
33

52,700
132,000
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|ENGINEER'S BUDGETARY OPINION OF PROBABLE COST
Water and Sanitary Sewer Utility Planning Report
Ceresco, NE

JEO Project No. 181283.00

Date Prepared:
January 30, 2019

ESTIMATE OF QUANTITIES

Description | unit | Quantity | Unit Price

|

Total

. |Mabilization LS 1 $40,000.00

2. |Bonding and Insurance LS 1 $15,000.00 $15,000}
3. |Water Booster Station LS 1 $400,000.00 $400,000}
4._|8" PVC Sanitary Sewer Main, SDR 35 LF 1,200 $45.00 $60,000]
5. |48" Dia. Concrete Manhole VF 40 5838.00 S40,000I
Construction Subtotal Lot B $555,000

Contingency 30% $170,000

Total Budgetary Construction Cost of Lot B Improvements $730,000|

PROFESSIONAL SERVICES G
1, Land Acquisition 3% 520,000
2 Overhead (Legal, Fiscal, Engineering, Etc.) 25% $190,000
Subtotal Professional Services $210,000

Total Budgetary Opinion of Construction Cost - Lot B $940,000

LOT C - WATER MAIN EXTENSION

1. |Mobilization 5$10,000.00 $10,000
2. |Bonding and Insurance LS 1 $2,500.00 52,500
3. |8" PVC Water Main, DR 18 LF 500 $45.00 $30,000
4. |6" Fire Hydrant Assembly EA 2 $4,000.00 $8,000
Construction Subtotal Lot C 550,500

Contingency 30% 520,000

Total Budgetary Construction Cost of Lot B Improvements $80,000

1. Land Acquisition 3% 510,000
2. Overhead (Legal, Fiscal, Engineering, Etc.) 25% $20,000
Subtotal Professional Services $30,000

~Total Budgetary Opinion of Construction Cost - Lot C $110,000

LOT D - WATER MAIN EXTENTION, LIFT STATION IMPROVEMENTS, SANTIARY SEWER MAIN EXTENTION

1. |Mobilization LS 1 $20,000.00 520,000
2. _|Bonding and Insurance LS 1 $5,000.00 $5,000}
3. |10" PVC Water Main, DR 18 LF 300 $50.00 $20,000
4. |6" Fire Hydrant Assembly EA 1 $4,000.00 54,000
S. |Sanitary Lift Station Improvements (100gpm) LS 1 $150,000.00 $150,000
6. |8" PVC Sanitary Sewer Main, SDR 35 LF 300 $45.00 520,000
7. |48" Dia. Concrete Manhole VF 10 $838,00 $10,000
Construction Subtotal Lot D $230,000

Contingency 30% $70,000

Total Budgetary Construction Cost of Lot D Improvements $300,000

1, Land Acquisition 3% $10,000.00
Z. Overhead (Legal, Fiscal, Engineering, Etc.) 25% $80,000
Subtotal Professional Services $90,000

Total Budgetary Opinion of Construction Cost - Lot D $390,000

Prepared 1/30/2019



LOT E - WATER MAIN EXTENTION, LIFT STATION AND FORCEMAIN

1 $30,000.00

1. |Mobilization LS $30,000
2. |Bonding and Insurance LS 1 $10,000.00 $10,000
3. |10" PVC Water Main, DR 18 LF 2,600 $50.00 $130,000
4. |6" Fire Hydrant Assembly EA 7 $4,000.00 $30,000
5. |Sanitary Lift Station (120gpm) LS 1 $200,000.00 $200,000
6. [6" PVC Force Main, SDR 21 LF 1,500 $20.00 $30,000
Construction Subtotal Lot E $430,000

Contingency 30% $130,000

Total Budgetary Construction Cost of Lot E Improvements $560,000

PROFESSIONAL SERVICES

Land Acquisition

1. 3% $20,000.00
2 Overhead (Legal, Fiscal, Engineering, Etc.) 25% $140,000
Subtotal Professional Services $160,000
Total Budgetary Opinion of Construction Cost - Lot E $720,000

() &
1. |Mobilization LS 1 $10,000.00 510,000
2. |Bonding and Insurance LS 1 $2,500.00 $2,500
3. |8" PVC Sanitary Sewer Main, SDR 35 LF 500 $45.00 530,000
4, |48" Dia. Concrete Manhole VF 2 $838.00 $10,000
Construction Subtotal Lot J 560,000
Contingency 30% 520,000
Total Budgetary Construction Cost of Lot J Improvements $80,000|

PROFESSIONAL SERVICES |

1. Land Acquisition 3% $10,000.00
2. Overhead (Legal, Fiscal, Engineering, Etc.) 25% $20,000
Subtotal Professional Services 530,000

Total Budgetary Opinion of Construction Cost - Lot ]

$no,ooo|

0 Consulting Group Inc.’s (JEQ) Opinions of Probable Cost provided for herein are to be made on the basis of JEQ’s ewperience and qualifications and represent JEQ's best judgment. However, since JEO has no control over the cost of labor, matertals,

equipment, or services furnished by others, or over the Contractor's methods of determining prices, or over competitive bidding or market conditions, JEO cannot and does not g that p

Dpinions of Probable Cost prepared by JEO.

s, bids, or actual

cost will not vary from

Prepared 1/30/2019
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